Atomic force microscopy study of the structural effects induced by echinomycin binding to DNA.
Atomic force microscopy (AFM) has been used to examine the conformational effects of echinomycin, a DNA bis-intercalating antibiotic, on linear and circular DNA. Four different 398 bp DNA fragments were synthesized, comprising a combination of normal and/or modified bases including 2,6-diaminopurine and inosine (which are the corresponding analogues of adenine and guanosine in which the 2-amino group that is crucial for echinomycin binding has been added or removed, respectively). Analysis of AFM images provided contour lengths, which were used as a direct measure of bis-intercalation. About 66 echinomycin molecules are able to bind to each fragment, corresponding to a site size of six base-pairs. The presence of base-modified nucleotides affects DNA conformation, as determined by the helical rise per base-pair. At the same time, the values obtained for the dissociation constant correlate with the types of preferred binding site available among the different DNA fragments; echinomycin binds to TpD sites much more tightly than to CpG sites. The structural perturbations induced when echinomycin binds to closed circular duplex pBR322 DNA were also investigated and a method for quantification of the structural changes is presented. In the presence of increasing echinomycin concentration, the plasmid can be seen to proceed through a series of transitions in which its supercoiling decreases, relaxes, and then increases.